A book-voucher prize will be awarded to the best solution of a starred problem. Only solutions from Junior Members will be considered for the prizes. If equally good solutions are received, the prize or prizes will be awarded to the solution or solutions sent with the earliest postmark. In the case of identical postmarks, the winning solution will be decided by ballot.
P. 9/78. In a certain chess championship between two players A and B, the title goes to the one who first scores six wins; draws do not count. The probability that A wins a game is ! and the probability that he draws is !. (Tay Yong Chiang) P 10/78. The following "proof" that the alternating group A 5 of degree five is simple appears in TheFascinationofGroups by F.J. Budden: A 5 has one identity, 24 5-cycles, 20 3-cycles, and 15 double transpositions, making a total of 60 elements. Now we know that if a normal subgroup contains a particular element, then it contains every one of its conjugates. It follows that the order of a normal subgroup of A 5 must be of the form 1 + 24n 1 + 20n 2 + 15n 3 , where np n 2 , n 3 E { 0, 1} .
Also this number must be a factor of 60, the order A 5 . This is only possible if n 1 = n 2 = n 3 = 0. Hence A 5 has only trivial normal subgroups; i.e. A 5 is simple.
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Find and correct the error in this "proof".
(via K. M. Chan) *P 11/78. Find the total number of images formed by placing a point object A be- Set S = (x -x , y -y , z -zr>· Then the line OS is parallel to QR. Now since Q and q r q r q R are distinct points of V and A' = AT, the transpose of A, A -A' is a non-zero skew symmetric matrix. From (1) and the observation earlier on, it follows that OP is perpendicular to OS, and hence to QR, since OS is parallel to QR. Given AL : LB = MC = PT : 'IQ = k. Consider first of all the case when k is positive.
We may refer to Fig. (i) . The case when k is negative can be dealt with as in solution (1) Let the velocities of the spheres of masses m 1 and m 2 before the kth Un.pact be ~~ and uk2 respectively, and the corresponding velocities after the kth impact be vkl and Vk2·
Thus u 11 = V, u 12 = 0. The direction of the initial velocity V is taken to be positive.
Conservation of momentum gives
Newton's law for colliding bodies gives
For the mass m1, we have For the mass m 2 (after rebounding from the plane barrier), we have uk2 = -vk-1,2
Equations (1) and ( Hence we obtain the following difference equation for Wk = xk + yk:
The general solution of (10) .... (10) Thus,
This expression may be simplified by putting c = cos a, where 0 <a< 11', to yield or wk = V(cos ka + cot !a sin ka),
Here use is made of de Moivre's formula (cos 9 + i sin 9 )n = cos n 6 +-i sin n 9.
As remarked before (see (7)) there will be another collision between the spheres after the kth collision if and only if ~>0. Now if k = k 0 is the largest integer such that (k 0 + !la<1T, then it follows from (11) that ~60 and ~o+fO. Hence there will be a total of 
